A fluorescence-based quantitative adhesion assay to study interactions between Entamoeba histolytica and human enterocytes. Effect of proinflammatory cytokines.
In order to study the initial events during infection of target cells by the enteric pathogen Entamoeba histolytica, we developed a quantitative adhesion assay based on the use of a human colonic cell line (CaCo-2) and biotinylated amoebae tagged with fluorescein. To prevent the strong and rapid lytic activity of Entamoeba histolytica on colonic cells, which would otherwise impede the study of the primary adhesion steps, parasites were mildly fixed, biotinylated and labelled with streptavidin-FITC. After labelled parasites have bound to enterocytes, nonadhered amoebae are removed by washing and attached parasites quantified by means of an automated fluorescence plate reader. The bioassay is simple, nonhazardous and can be completed in 1.5 h. We were able to detect ranges from 200 to 20,000 fluorescent parasites per microwell in a 96-well plate, containing approximately 10(5) colonic cells. Fluorescence intensity (arbitrary units) increased in direct relationship to the number of parasites added per well, and was not limited by the size of the culture plate (96, 24 or six wells). As an example of the value of this assay, two proinflammatory cytokines (interleukin-1, (IL-1 beta) and interferon-gamma (IFN-gamma) known to influence the adhesion properties of endothelial and epithelial cells, were used to assess their effects upon enterocyte-entamoeba binding. The increase in amoebae binding revealed by cytokine treatment to enterocytes suggests that the parasite may take advantage of inflammatory stimuli in order to increase its binding to colonic epithelium. We believe this rapid, sensitive and simple method offers the potential for large scale screening assays to study the immunobiology of this protozoal infection by analysing the mechanisms involved in the primary interactions between Entamoeba histolytica and enterocytes.